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Introduction

Water production with oil is one of the fundamental
problems of mature oil fields with the cost of over
0.5 dollars per barrel and 40 billion dollars annually
in the world [1]. Meanwhile, the cost of cleaning
and discharge of water was estimated at around 0.15
to 15 dollars per cubic meter of water, which would
impose around 400 million dollars on the company [ 1].
Intelligent well technology decreases water production
that subsequently reduces the costs and increases oil
production [2-4].

Oil companies have encountered some challenges such
as the integration and use of new technologies [5]. In
addition to the issues mentioned above, most of the
oil fields in Iran entering the second half of their lives
are facing numerous other problems, such as pressure
fixation operation, over-harvesting, harvesting
from joint oil fields [6], planning requirements and
policies to optimize production [7, 8], the information
management system [9], lack of equipment, a large
number of beneficiaries of creating intelligent oil
fields, and unwillingness of current suppliers to use
intelligent technology [7].

In this paper, the system dynamic modeling was
utilized to assess the effects of different factors, i.e.,
increasing oil fields’ intelligence and decreasing the
number of well drilling and water production with
oil, on the oil sales profit. System dynamic is an
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approach to model and simulate complex physical,
socio-economic, engineering, and medical systems
[10,11] and to identify and analyze the components
and behavior of complex systems in order to observe
the future behavior of the system [12,13]. Identifying
the behavior of complex systems dynamic is not only
controlled by several components but also by the
relationship between the feedback loops inside the
systems [13,14]. Nevertheless, most of the feedback
loops are hidden and distant triggering events [ 1 5]. This
issue means that the future behavior of complicated
systems will be changed by activating hidden feedback
loops due to system shocks [16].

A significant number of investigations deal with
the technical and engineering aspect of oil field
intelligence; however, this paper aimed to assess the
effective factors on creating intelligent oil fields and
surveying the costs, income, and profit of the oil sales
in an intelligent state compared with a conventional
one. First, by utilizing the production data, OPEX and
CAPEX of one of the southwest fields in Iran, as well as
its income and profit were calculated in both complete
conventional and intelligent states. Then, the system
dynamic was designed and simulated to present the
level of policy interests in decreasing water production
and the cost of drilling in the intelligent field.
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Materials and Methods The experts’ opinions on the
intelligent oil industry and the employed managers
in the oil field were applied to assess the effective
factors on intelligent oil fields and their impact rate.
Afterwards, by utilizing the production data, OPEX
and CAPEX, the income and discounted cash flow of
the field in the conventional state were calculated with
the costs of each oil barrel and the different cash flows
(6.25%, 10%, and 15%), respectively. Afterwards, the
conventional oil production value was generalized to
the intelligent state by three coefficients (3%, 5%, and
10%) and the income and discounted cash flow were
calculated again in the intelligent state.

Eventually, the relationship between the effective
factors extracted from the questioner and surveys
about policy interests and the variation of oil field
intelligence was assessed. The process of increasing
the intelligence growth coefficient, the effect of
operational integrity on decreasing the cost of well
drilling, and the intelligent equipment efficiency on
water production with oil were evaluated, and the
impact of making the oil field intelligent on the income
and NPV was determined.

Income and NPV Calculation

Generally, discounted cash flow is increased by growing
the cost of each oil barrel. This will be profitable even
at a high cost with low cash flow. However, if the
cost of each barrel is 30 dollars, the profitability will
be just 1.02% more than conventional sate in 6.25%
cash flow. It should be noted that the best profitability
of the intelligent field occurs when the recovery rate
is increased by 10% over the conventional state if the
maximum intelligent equipment is utilized.

Dy CPEX.

Fig. 1 System dynamic model.

System Dynamic Design Model

According to Figure 1, the policymakers’ willingness to
change the oil fields’ technology depends on direct and
indirect factors. Major additive factors are the ratio of
harvested oil to the oil proved reserve and the ratio of
profit of the total oil produced to the oil proved profit.
Moreover, the fundamental decreasing factors are the
lack of equipment and the power of current suppliers.
These mentioned factors have the specified effective
coefficient, and all the additive and decreasing factors
were presented in the model with an impact capacity.

The First Scenario

The simulation was performed for 14 years of field
activities, and the impact of changing the price
of each oil barrel (from 80 dollars to 30 and 100
dollars) on daily profit, policymakers’ willingness, the
intelligence growth coefficient, CAPEX, the cost of
water production, and the overall costs was assessed.
Several variables remarkably increased with the
change of the price of each barrel from 80 dollars to
100 dollars; the policymakers’ willingness grew from
52.5% to 65%, the intelligence growth coefficient
increased from 45% to around 55%, and daily profit
rose from 5.25 to 7 billion dollars.

The CAPEX variables that refer to the costs of drilling
the well decreased from 4.2 to around 4.1 million
dollars, the water production cost reduced from 175
to 160 dollars, and the total cost dropped from 4.3 to
around 4.25 million dollars. By decreasing the price
of each oil barrel to 30 dollars, the policymakers’
willingness and the intelligence growth coefficient
were reduced to 25% and 25%, respectively. In
addition, the most significant problem is that the daily
profit value was 1.75 billion dollars.
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The First Scenario

The simulation was performed for 14 years of field
activities, and the impact of changing the price
of each oil barrel (from 80 dollars to 30 and 100
dollars) on daily profit, policymakers’ willingness, the
intelligence growth coefficient, CAPEX, the cost of
water production, and the overall costs was assessed.
Several variables remarkably increased with the
change of the price of each barrel from 80 dollars to
100 dollars; the policymakers’ willingness grew from
52.5% to 65%, the intelligence growth coefficient
increased from 45% to around 55%, and daily profit
rose from 5.25 to 7 billion dollars.

The CAPEX variables that refer to the costs of drilling
the well decreased from 4.2 to around 4.1 million
dollars, the water production cost reduced from 175
to 160 dollars, and the total cost dropped from 4.3 to
around 4.25 million dollars. By decreasing the price
of each oil barrel to 30 dollars, the policymakers’
willingness and the intelligence growth coefficient
were reduced to 25% and 25%, respectively. In
addition, the most significant problem is that the daily
profit value was 1.75 billion dollars.

The Second Scenario

In this section, the multi-effect of the lack of equipment
andthe power of current suppliers (from 20%to 10% and
30%) was assessed on the variation of policymakers’
willingness to change the technology, the intelligence
growth coefficient, operational integrity, the water
production cost, CAPEX, income, and daily profit.
According to previous studies and the interviews, the
lack of new equipment has a remarkable impact on the
power of current suppliers. In this situation, managers
prefer to contract with the current suppliers, since they
are effective in determining which technology to use to
develop the oil field.

The intelligence condition was improved by decreasing
the variables of the lack of equipment and the power
of current suppliers from 20% to 10% and increasing
the policymakers’ willingness from 52.5% to 85%, the
intelligence growth coefficient from 45% to 70%, and
daily profit from 5.480 to 5.485 billion dollars.

On the other hand, when the variables of the lack of
equipment and the power of current suppliers were
increased from 20% to 30%, and the policymakers’
willingness reached 25% and the intelligence growth
coefficient reached to 30% and daily profit reached to
5.479 billion dollars.

Conclusions

This paper aimed to assess the advantages of creating
intelligent oil fields with an emphasis on policymakers’
behavior towards the intelligence varieties. To this end,
first, the factors affecting the increase in or decrease of
the policymakers’ willingness to change technology
and create intelligent oil fields were identified by
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the questioner and interviews with experts and oil
industry managers. Then, the NPV in conventional
and intelligent fields was compared using the data of
14 years of activities of one of the southwest fields in
Iran. Eventually, the system dynamic was designed by
using the questioner and the field data to assess several
variables such as the effect of policymakers’ reaction
to making the oil field intelligent on intelligence
growth coefficient, decreasing the drilling cost due to
operational integrity, reducing the water production
owing to intelligent equipment, and decreasing the
NPV. The results of this research are presented below:
* By making the fields intelligent during the utilization,
the discounted cash flow in the lowest level was 1.02%
more than the conventional state (i.e., 30 dollars for
each barrel, 6.25% cash flow, and 3% increased
production), and in the best level was 1.09% more than
the conventional state (i.e., 100 dollars for each barrel,
15% cash flow, and 10% increased production).

* The changes in the price of each oil barrel have a
significant effect on making oil fields intelligent. In this
paper, policymakers’ willingness increased to 65%,
the intelligence growth coefficient rose to 45%, and
the daily profit increased to 7 billion dollars by raising
the price to 100 dollars. In addition, policymakers’
willingness decreased to 25%, the intelligence growth
coefficient dropped to 25%, and the daily profit
reduced to 1.75 billion dollars by lowering the price
to 30 dollars.

* By decreasing the variables of the lack of
equipment and the power of current suppliers to
10%, policymakers’ willingness increased to 85%,
the intelligence growth coefficient rose to 70%, and
the daily profit increased to 5.485 billion dollars.
This condition can be improved by the purchase and
utilization of intelligent equipment and transferring
the income of oil sales.

e On the other hand, when the variables of the lack
of equipment and the power of current suppliers were
increased to 30%, policymakers’ willingness decreased
to 25%, indicating that they preferred to use the old
and current approaches. In addition, the intelligence
growth coefficient reached to 30% and daily profit
reached to 5.479 billion dollars.

According to the results, policymakers’ willingness
is affected by the reducing factors such as the lack
of equipment and power of the current suppliers and
the increasing factors, e.g., the oil value and the oil
sales profit. The procedure of intelligent technology
growth of the oil fields will be improved by growing
policymakers’ willingness as a result of which the cost
of drilling and the water production with oil will be
decreased. All of the mentioned factors can lead to
increasing the profit and provide the ability to operate
from joint oil fields.



Petroleum Research, 2022(August-September), Vol. 32, No. 124

References

1.

Zahedzadeh M, Shahreki A, Gerami S (1397)
Management of water production in oil companies
(Case study of Shell Company), Scientific Monthly
of Oil and Gas Exploration and Production, 153:
84-86.

Al-Enezi K, Das O P, Aslam, M., Bahuguna R,
Latif A (2010) Water Coning Model for Horizontal
Wells in High Mobility Reservoir, West Kuwait,
Paper presented at the International Oil and Gas
Conference and Exhibition in China.

Pinto M A'S, Herrera D S M, AngaritaJ C G (2018)
Production optimization for a conceptual model
through combined use of polymer flooding and
intelligent well technology under uncertainties.
Revista Fuentes: El Reventon Energético, 16.
Das O P, Al-Enezi K, Aslam M, El-Gezeeri T,
Ziyab K, Fipke S R, Ewens S (2012) Novel
design and implementation of kuwait>s first
smart multilateral well with inflow control device
and inflow control valve for life-cycle reservoir
management in high mobility reservoir, West
Kuwait. in SPE Annual Technical Conference and
Exhibition, OnePetro.

Ershaghi I, Paul D, Hauser M, Crompton J,
Sankur V (2016) CiSoft and smart oilfield tech-
nologies, in spe intelligent energy international
conference and exhibition, Society of Petroleum
Engineers: Aberdeen, Scotland, UK. 20, One-
Petro.

Shukri P, Faridzad A, Taklif A, Dehghani T (1396)
Estimation of the optimal production route of
the South Azadegan oil field with emphasis on
maintenance production based on the evolutionary
particle swarm optimization (PSO) algorithm. Iran
Energy Economics, Environmental and Energy
Economics, 6, 22: 75-105.

Saberi Mojtaba.(1390) Smart oil fields; Choice or

10.

I1.

12.

13.

14.

15.

16.

requirement, Scientific Monthly of Oil and Gas
Exploration and Production, 83:8-12.

Karimi Zarchi M (1388) World oil industry
technology strategy, Monthly Oil and Gas
Exploration and Production, 62, 12-13.

Mirmoazi S M (2005) Efficiency imrovement
with the help of modern technologies in iranian
national oil company, The Journal of Planning and
Budgeting, 10, 5: 3-19.

Samadi A, Mosleh Shirazi A, Rouhi A (1391)
Designing a dynamic model for the tourism
industry in iran using system dynamics approach
for iran horizon 1404, Economic Modeling, 6, 1,
17: 65-89.

Leopold A (2016) Energy related system dynamic
models: a literature review, Central European
Journal of Operations Research, 24: 231-261.
Ghaffarpanah M, Hosseinzadeh M, Kazemi A
(1399) Modeling of Isfahan municipal waste
processing and disposal system using system
dynamics approach, New Research in Decision
Making, 5, 2: 81-1009.

Khakifirooz M, Cayard D, Chien C F, Fathi
M (2018) A system dynamic model for
implementation of industry 4.0, in 2018
International Conference on System Science and
Engineering (ICSSE), 1-6.

Mai T, Smith C (2018) Scenario-based planning
for tourism development using system dynamic
modelling: A case study of Cat Ba Island, Vietnam,
Tourism Management, 68: 336-354.

Mai T, Mushtaq S, Loch A, Reardon-Smith K,
An-Vo D A (2019) A systems thinking approach
to water trade: Finding leverage for sustainable
development, Land Use Policy, 82: 595-608.
Laimon M, Mai T, Goh S, Yusaf T (2019) Energy
sector development: system dynamics analysis,
10, 1: 134.



